Capacitors have been prepared from N -doped, triode sputtered Tantalum films by conventional anodization and photolitographic techniques.
The possibility of matching very closely the temperature characteristics of thin film Ta capacitors and resistors, makes them a very attractive proposition in high precision, high stability RC circuits. In recent years, capacitor properties have been improved by N2 doping the Ta base film 1, 2 ,a at various atomic percentages, giving better yield, temperature and life stability, and lower dissipation factors when compared to first generation capacitors based on pure -Ta films. 4 ,s Moreover, N2-doped Ta capacitors can withstand exposure to high temperatures, such as those occurring when R and C are obtained on the same substrate: also, thermal treatment can be included in the fabrication process to improve capacitor properties. 4 , 6, 7 Almost exclusively, NiCr-Au has been used as the counterelectrode metallization, although sputtered NiCr-Pd with subsequent selective gold plating has been used for the counterelectrodes of critical RC active Filters. 8 In the present paper the characteristics of nitrogen doped capacitors with Ta based triode sputtered top electrodes (TaO x Ny-NiCr-Pd-Au and TaOxNy-Ti-Pd-Au) are compared to those of NiCr-Au standard capacitors. The excellent properties of the N2-doped capacitors are not negatively affected by the presence of the Ta-oxinitride layer at the dielectric interface.
PREPARATION OF CAPACITORS AND TEST EQUIPMENT
The Tantalum base electrode films were deposited by triode sputtering from a 60 mm diameter Ta target in a stainless steel, oil diffusion pumped chamber; the sputtering system has been described in more detail in a previous paper, 9 
Effect of Counterelectrode
Additional substrates were collectively processed by sputtering 4000 of a-Ta at a nitrogen flow rate of 1.2 sccm and subsequent anodization at 180 V. These were then split into three groups and capacitors were fabricated with three different types of top electrode, NiCr-Au, Ta-oxinitride-NiCr-Pd-Au, and Ta-oxinitride-Ti-Pd-Auo The Ta-oxinitride layer, about 300 A thick, has resistivity 330/ohm. cm and TCR-150 ppm/ C. The cumulative distributions of capacitance at 23C and kHz are shown in Figure 5 .
The dissipation factor at room temperature is not affected by the structure of counterelectrode employed; mean values of 1.4, 1.6, 1.5 x 10 -3 were measured on samples of the three types.
Leakage current is an important parameter to evaluate Ta capacitor quality; 50 V dc was applied with the lower electrode positive and insulation resistance was measured after 30 seconds. No capacitor with a NiCr counterelectrode exceeded a limiting value of 13 nA except about 4% which broke down under the test voltage. The median value is 0.22 nA.
Leakage currents of capacitors with Ta oxinitride based counterelectrodes are generally higher and more dispersed. No differences were found between Ta-NiCr-Pd-Au and Ta-Ti-Pd-Au, both having a median value of 0.5 nA and this is valid for all electrical parameters considered in this paper.
The results of leakage current measurements are shown in Table II. The effects of high temperature treatment on capacitor properties can be summarized as follows. Leakage Current (nA) .05 :1 .5 .5
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Step stress failures at 85 C of Ta based counterelectrode capacitors. 4 
